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to	assess	 inter‐specific	 interactions	between	the	 invasive	western	mosquitofish	
Gambusia affinis	and	the	native	freshwater	river	goby	Glossogobius callidus	towards	
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including	 abiotic	 factors	 such	 as	 temperature	 (Jeschke	 &	 Strayer,	
2006;	Kolar	&	 Lodge,	 2001),	 biotic	 factors	 such	 as	 predatory	 and	
competitive	interactions	(Latombe	et	al.,	2017;	Marchetti,	Moyle,	&	
Levine,	2004),	and	propagule	pressure	(Woodford,	Hui,	Richardson,	
&	Weyl,	 2013).	 Thus,	 understanding	 the	 drivers	 of	 establishment	
success	 or	 failure	 is	 of	 conceptual	 and	 practical	 importance	 (Sato	



















The	 relationships	 between	 consumer	 resource	 uptake	 and	 re‐




2004;	 Feldman,	 2006),	 such	 as	 assessing	 adaptive	 behaviours	
(Abrams,	1982)	and	how	resource	abundance	influences	the	per cap-
ita	effects	of	individual	predators	under	a	number	of	environmental	
variables	 such	 as	 temperature	 (Stephens	&	Krebs,	 1986),	 but	 only	
more	 recently	 have	 comparative	 FR	 analyses	 been	 used	 to	 assess	
invasive	 species	 impacts	 on	 resources	 such	 as	 prey,	 whereby	 the	
impact	of	 an	 invader	 is	 contrasted	with	 functionally	 similar	 native	
and/or	non‐native	species	(Dick	et	al.,	2014;	Gebauer,	Veselý,	Kouba,	
Buřič,	&	Drozd,	2018;	Xu	et	al.,	2016).
In	 this	 regard,	Dick	et	al.	 (2014)	highlighted	 that	FRs	provide	
a	rapid,	reliable,	inexpensive	and	readily	applicable	tool	to	assess	
invader	ecological	 impacts	across	taxonomic	and	trophic	groups.	
A	 similar	 approach	 has	 also	 been	 applied	 to	 quantify	 multiple	
predator	 effects	 (MPEs),	 by	 comparing	 predicted	 and	 observed	
FRs	based	on	single	predator	and	multiple	predator	combinations	
and	 their	 consumption	 of	 prey	 (Barrios‐O'Neill,	 Dick,	 Ricciardi,	
MacIsaac,	&	Emmerson,	2014;	Soluk,	1993;	Wasserman,	2016).	As	
such,	 there	 is	much	potential	 for	 the	use	of	comparative	FRs	for	
assessment	of	dynamics	between	invasive	and	native	species.
Introduced	 species	 enter	 ecological	 interaction	 networks	 and	
interact	 with	 resident	 communities,	 resulting	 in	 novel	 heterospe‐
cific	 interactions,	which	 can	 include	 interactions	 among	predators	
that	 have	 no	 co‐evolutionary	 relationships	 (Jackson	 et	 al.,	 2017).	
Consequently,	 there	 is	a	need	 to	better	understand	 the	effects	of	







and,	 furthermore,	when	one	 species	modifies	 how	 the	 other	 spe‐
cies	interacts,	this	is	called	trait‐mediated	indirect	effects	(Abrams,	
Menge,	Mittelbach,	Spiller,	&	Yodzis,	1996;	Schmitz,	1998;	Werner	






The	 present	 study	 thus	 aims	 to	 determine	 the	 individual‐level	
FRs	 of	 the	 alien	 invasive	 western	 mosquitofish	 Gambusia affinis 
(Poeciliidae),	 hereafter	 referred	 to	 as	mosquitofish,	 and	 the	 native	
freshwater	 river	 goby	 Glossogobius callidus	 (Gobiidae),	 towards	 a	
readily	 consumed	 prey,	 under	 multi‐predator	 scenarios	 using	 the	
multiple	predator	FR	approach	(see	Barrios‐O'Neill,	Dick,	Emmerson	
et	al.,	2014;	Wasserman,	2016).	To	do	this,	we	use	a	novel	approach	
of	 quantifying	 individual	 prey	 consumption	 from	 gut	 contents	










that	 is	easily	quantified	 in	gut	content	analyses	as	 their	heads	are	




vidual	 and	multi‐predator	 scenario	 FRs;	 and	 (3)	MPEs	may	 not	 be	
detectable	based	on	surviving	prey	counts,	but	revealed	by	gut	con‐
tent	analysis.
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